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The asymmetric unit of the polymeric title compound, 
[Mg 3 (C 9 H30 6 )2(C 3 H 7 NO)4]„, contains three Mg 11 ions bridged 
by carboxylate O atoms from two fully deprotonated benzene- 
1,3,5-tricarboxylate (BTC) trianions and four metal-coordi- 
nated dimethylformamide (DMF) molecules. One Mg° ion is 
octahedrally coordinated by six carboxylate O atoms. The 
other two cations are each octahedrally coordinated by four 
carboxylate O atoms and two O atoms donated by two DMF 
molecules: in one, the DMF molecules are cis and in the other 
they are trans. The three Mg 11 octahedra form clusters, which 
are bridged by the BTC trianions, generating a three- 
dimensional structure. 

Related literature 

For the crystal structures of four Mg 11 complexes with 
benzene-1,3,5- tricarboxylate ligands, see: Davies et al. (2007); 
Ma et al. (2007); Song et al. (2010); Yeh et al. (2010). 




Experimental 

Crystal data 

[Mg 3 (C 9 H 3 0 6 ) 2 (C 3 H 7 NO) 4 ] 

M r = 779.54 

Monoclinic, P2^/c 

a = 17.566 (4) A 

b = 11.961 (2) A 

c = 18.514 (4) A 

/3 = 116.65 (3)° 

Data collection 

Kuma KM-4 four-cricle 

diffractometer 
Absorption correction: analytical 

(CrysAlis RED; Oxford 

Diffraction, 2008) 

7mi„ = 0.979, r mM = 0.991 
5218 measured reflections 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.144 
5 = 1.00 
4986 reflections 



0.041 



V = 3476.9 (12) A 3 
Z = 4 

Mo Ka radiation 
fj, = 0.17 mm -1 
T = 293 K 

0.14 x 0.13 x 0.07 mm 



4986 independent reflections 
2425 reflections with / > 2a(I) 
R ml = 0.059 

3 standard reflections every 200 
reflections 

intensity decay: 4.2% 



486 parameters 

H-atom parameters constrained 
A/w = 0.48 e A~ 3 
ApmM = -0.38 e A -3 



Table 1 

Selected bond lengths (A). 



Mgl-014' 


1.997 (3) 


Mg2-041 


2.081 (4) 


Mgl-024 u 


2.041 (3) 


Mg2-031 


2.091 (4) 


Mgl-015 ffi 


2.072 (3) 


Mg2-026 


2.113 (4) 


Mgl-012 


2.169 (3) 


Mg3-021 


2.279 (3) 


Mgl-Oll 


2.202 (3) 


Mg3-022 


2.104 (4) 


Mgl-021 


2.233 (3) 


Mg3-013' 


1.990 (3) 


Mg2-023 u 


2.019 (3) 


Mg3-025' 


2.024 (3) 


Mg2-016 iu 


2.023 (4) 


Mg3-051 


2.089 (4) 


Mg2-012 


2.058 (3) 


Mg3-061 


2.110 (5) 


Symmetry codes: (i) x 


—v + j, z — |; (ii) x. 


— y + 1, — z; (iii) —x - 


-l,y + l, -z + i. 
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Data collection: KM-4 Software (Kuma, 1996); cell refinement: 
KM-4 Software; data reduction: DATAPROC (Kuma, 2001); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); 
program(s) used to refine structure: SHELXL97 (Sheldrick, 2008); 
molecular graphics: SHELXTL (Sheldrick, 2008); software used to 
prepare material for publication: SHELXTL. 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB6785). 
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Poly [bis(a 6 -benzene-1 ,3,5-tricarboxylato-*: 7 0 1 ,0 1 :0 1 :0 3 :0 3 ':0 5 :0 5 ')tetrakis(di- 
methylformamide-tfO)trimagnesium(ll)] 

Katarzyna Luczynska-Szymczak, Wojciech Starosta and Janusz Leciejewicz 
Comment 

Magnesium(II) coordination polymers have been recently attracting considerable interest as possible metal-organic 
frameworks (MOF) with expected potential practical applications. Crystal structures of four Mg n coordination polymers 
with benzene-l,3,5-tricarboxylate (BTC) ligand have been up to now reported (Ma et al, 2007; Davies et al, 2007; Yeh 
et al, 2010). Continuing our interest in Mg 11 coordination chemistry we have synthesized a new Mg n complex with BTC 
ligand. Its structure is reported below. The asymmetric cell of the title compound contains three symmetry independent 
Mg 11 ions, each with a distorted octahedral coordination geometry, two symmetry independent fully deprotonated BTC 
ligand molecules and four symmetry independent dimethylformamide (DMF) molecules. While the distorted octahedral 
coordination of the Mgl ion is composed of six carboxylato O atoms donated by both BTC ligands, the coordination 
environment of the Mg2 and Mg3 ions is built each of four ligand carboxylate O atoms and two DMF O atoms. The Mg 
— O bond distances collected in Table 1 do not differ from those reported in in other Mg 11 complexes with the title ligand. 
Both BTC ligand molecules show ri 6 bridging mode (Fig.l). Carboxylate Oil and 012 atoms of the BTC1 ligand 
coordinate the Mgl ion, but the 012 atom acts as bidentate and is bonded also to the Mg2 ion. The carboxylate group 
with 013 and 014 atoms bridges the Mg3 iv and Mgl iv ions; the carboxylate group with 015 and 016 atoms bridges the 
Mgl v and Mg2 v ions. Ligand molecule BTC2 uses its carboxylate group with 021 and 022 atoms to bridge Mgl and 
Mg3 ions; the carboxylate group with 023 and 024 atoms bridges the Mg2" and MgF'ion, while the carboxylate group 
with 025 and 026 atoms bridges the Mg3 lv and Mg2 ions. (Symmetry code: 11 -x, -y + 1, -z; " x, -y + 1/2, z + 1/2; v -x + 1, 
y - 1/2, -z + 1/2). BTC1 and BTC2 benzene rings are planar with r.m.s of 0.0192 (2) A and 0.0106 (2) A, respectively. 
The carboxylate groups C17/011/012, C18/013/014 and C19/015/016 deviate from the benzene ring 1 by 29.1 (5)°, 
35.1 (5)° and 9.5 (5)°, respectively. The respective values for benzene ring 2 and carboxylate groups C27/021/022, 
C28/023/024 and C29/025/026 are 21.2 (5)°, 9.3 (5)° and 42.3 (5)°. Four DMF molecules show r.m.s. values between 
0.0095 (1) A and 0.0134 (1) A. Three Mg 11 octahedra linked along Mg3— 021— Mgl— 012— Mg2 bonding pathway 
clearly visible in Fig. 1 . form clusters which, bridged by BTC carboxylate O atoms, give rise to channels propagating 
along crystal a direction with DMF molecules localized inside (Fig.2). For comparison, a two-dimensional structure of a 
trigonal complex in which the BTC ligand acts also in ju 6 and the formate ligand in ju 3 modes bridge three symmetry 
independent Mg" ions has been recently reported (Yeh et al, 2010). In the rhombohedral layer structure of a complex 
with BTC and DMA (dimethyloacetamide) ligands, two BTC molecules, each showing // 3 bridging mode are observed. 
Mg 11 ions and BTC molecules are nearly coplanar and four carboxylate O atoms form an equatorial plane of a distorted 
octahedral environment around a Mg 11 ion with O atoms donated by two DMA molecules at apical positions (Davies et 
al, 2007). A similar structure but with DMF O atoms at axial positions is also known (Song et al, 2010). In an 
orthorhombic Mg" complex with BTC ligand and DMA a three-dimensional framework with pores filled by the DMA 
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molecules has been reported (Ma et al, 2007). 
Experimental 

0.25 g of magnesium nitrate hexahydrate and 0.14 g of benzene-l,3,5-tricarboxylic acid were dissolved with stirring for 
two hours in 17 ml of DMF, inserted into a Parr autoclave and heated for three days at 400 K, than cooled to room 
temperatute. Colourless blocks were extracted from the reaction vessel, washed with cold ethanol and dried in the air. 

Refinement 

H atoms attached to benzene-ring and methyl groups C atoms were located at calculated positions and treated as riding 
on the parent atoms with C— H=0.93 A and £/ is0 (H)=1.2t/ e q(C). 

Computing details 

Data collection: KM-4 Software (Kuma, 1996); cell refinement: KM-4 Software (Kuma, 1996); data reduction: 
DATAPROC (Kuma, 2001); program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare 
material for publication: SHELXTL (Sheldrick, 2008). 




Figure 1 

The asymmetric unit of the title compound (50% probability displacement ellipsoids) expanded to show the complete 
metal coordination spheres. Symmetry code: 1 x, -y + 1/2, z - 1/2; " -x, -y + 1/2, -z; 111 -x + \,y + 1/2, -z + 1/2. 
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Figure 2 

Packing diagram of the structure viewed along the a axis. 

Poly[bis(^ 6 -benzene-1,3,5-tricarboxylato- k 7 0\O v :O v :0 3 :0 3 ': O 5 :0 5 ')tetrakis(dimethylformamide- 
nrO)trimagnesium(ll)] 



Crystal data 

[Mg3(C 9 H 3 0 6 ) 2 (C 3 H 7 NO)4] 
M r = 779.54 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a = 17.566 (4) A 
b= 11.961 (2) A 
c= 18.514(4) A 
yS= 116.65 (3)° 
K= 3476.9 (12) A 3 
Z=4 

Z)ata collection 

Kuma KM-4 four-cricle 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 



F(000)= 1624 

D x = 1.489 Mgnr 3 

Mo ATct radiation, 1 = 0.71073 A 

Cell parameters from 25 reflections 

61 = 6-15° 

fi = 0.17 mrrT 1 

7=293 K 

Block, colourless 

0.14 x 0.13 x 0.07 mm 



profile data from a>/29 scans 
Absorption correction: analytical 
(CrysAlis RED; Oxford Diffraction, 2008) 



0.979, r max = 0.991 
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5218 measured reflections 
4986 independent reflections 
2425 reflections with I > 2a(I) 
R M = 0.059 

= 24.2°, ^=1.3° 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

R[F* > laiF 1 )] = 0.041 

wR(F 2 ) = 0.144 

S = 1.00 

4986 reflections 

486 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



A = -17->18 
fc=-13-»0 
/ = -19— 0 

3 standard reflections every 200 reflections 
intensity decay: 4.2% 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.0748P) 2 + 2.48 IIP] 

where P = (F 2 + 2F 2 )I?> 
(A/a) max < 0.001 
A/w = 0.48 e A" 3 
A/v m = -0.38eA- 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 1 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 1 , 
conventional P-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > aiF 2 ) is used 
only for calculating P-factors(gt) etc. and is not relevant to the choice of reflections for refinement. P-factors based on F 2 
are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


77 *IU 


Mgl 


0.28724 (9) 


0.41852(12) 


0.02746 (8) 


0.0115 (3) 


Mg2 


0.28781 (9) 


0.55240(12) 


0.19953 (9) 


0.0179 (4) 


012 


0.30491 (18) 


0.4054 (2) 


0.15088 (17) 


0.0165 (7) 


014 


0.32096 (19) 


0.1175 (3) 


0.44045 (18) 


0.0211 (7) 


Oil 


0.3730 (2) 


0.2903 (3) 


0.10858 (18) 


0.0254 (8) 


015 


0.61469(19) 


0.0343 (3) 


0.43342 (19) 


0.0269 (8) 


013 


0.2857 (2) 


0.2948 (3) 


0.4019 (2) 


0.0262 (8) 


016 


0.6279 (2) 


0.1229 (3) 


0.3335 (2) 


0.0281 (8) 


C13 


0.3768 (3) 


0.2027 (4) 


0.3594 (3) 


0.0164(10) 


C12 


0.3488 (3) 


0.2661 (4) 


0.2897 (3) 


0.0193 (11) 


H12 


0.2997 


0.3090 


0.2735 


0.023* 


Cll 


0.3932 (3) 


0.2664 (4) 


0.2437 (3) 


0.0185 (11) 


C14 


0.4531 (3) 


0.1429 (4) 


0.3860 (3) 


0.0214(11) 


H14 


0.4714 


0.0984 


0.4319 


0.026* 


C17 


0.3569 (3) 


0.3244 (4) 


0.1638 (3) 


0.0177(10) 


C18 


0.3242 (3) 


0.2051 (4) 


0.4049 (3) 


0.0185 (10) 


C16 


0.4697 (3) 


0.2101 (4) 


0.2722 (3) 


0.0179(10) 


H16 


0.5007 


0.2125 


0.2426 


0.022* 


C15 


0.5018 (3) 


0.1497 (4) 


0.3440 (3) 


0.0183 (11) 


C19 


0.5879 (3) 


0.0977 (4) 


0.3725 (3) 


0.0185 (10) 


031 


0.3879 (2) 


0.5254 (3) 


0.3146 (2) 


0.0348 (9) 
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0.2760 (2) 


A 1A /I /I /O \ 

0.7044 (3) 


A 1 A 0 1 /I \ 

0.2482 (2) 


A A ") O C 1 A \ 

0.0385 (9) 


C41 


A 11 TO / A \ 

0.2128 (4) 


A T o /" 1 /r\ 

0.7361 (5) 


A 1C")1 / A\ 

0.253 1 (4) 


A A A f 1 / 1 f\ 

0.0461 (16) 


H41 


a i /n 

0.1617 


A TA 1 /I 

0.7014 


A 1 1 AO 

0.2193 


0.055* 


XT/I 1 

JN41 


0.2095 (4) 


A Q 1 /I T 

0.614/ (4) 


A 1f\11 SA\ 

0.3013 (4) 


U.U668 (1 /) 


C4z 


0.1286 (/J 


a one 
0.8435 (8) 


A OAT A /T\ 

0.3020 ( /) 


A 11C {A \ 

U.l 15 (4) 


H42A 


0.0822 


A QT/CC 

0.8265 


A T C AO 

0.2503 


a ni* 
U.l /3 V 


H42B 


a 1 i oa 

0.1280 


A A1 1 A 

0.9219 


A O 1 O A 

0.3130 


0.173* 


H42C 


A 1 1T7 
0.122 / 


A OA1 A 
0.8010 


A "3 A 1 1, 

0.3432 


A 1 TO * 
0. 1 /3* 


Oil 


A 1 O £H £ I 1 A\ 

0.18676 (19) 


0.2866 (3) 


A A A AT C /1 0\ 

—0.00975 (18) 


A All O ZO\ 

0.0228 (8) 


N31 


0.4322 (3) 


A /"ATI / C\ 

0.6032 (5) 


a nni /1 \ 

0.4372 (3) 


A A /I AT / 1 /I \ 

0.0497 (14) 


C31 


A 1 O AO /O \ 

0.3803 (3) 


A C A AA /C\ 

0.5400 (5) 


A ") T/" A /"">\ 

0.3764 (3) 


A A/I AT / 1 r\ 

0.0407 (15) 


H3 1 


A Tiff 

0.3355 


A C C\A £ 

0.5046 


A 1 O AA 

0.3809 


A A/1 A* 

0.049* 


L32 


0.4186 (5) 


a /^iio /n\ 

0.6223 (7) 


0.5086 (4) 


A ATT /1\ 

0.077 (2) 


T TO 1 A 

H32A 


0.4714 


A /'I 1/ 

0.6126 


A C C /~ A 

0.5564 


0.115* 


H32B 


0.3774 


0.5699 


0.5090 


0.115* 


HJ2C 


o.398i 


A iCATA 

0.6V /0 


0.50 11 


A 1 1 C * 

U. 1 15* 




A CA 1 A /'O 

U.jUIU (j) 


a ££Z£ 
U.oo5o ( /) 


UAiZZ (4) 


A AO 1 S1\ 
U.U81 (j ) 


HJ 3A 




A £CAA 

0.6590 


A /I A 

U.4o24 


A 1 O 1 * 

U.121* 


H33B 


0.4852 


A T/IOA 

0.7429 


0.4217 


0.121* 


in o f " 
H33C 


0.3 1 1 J 


A /CO C A 

0.6359 


A 1 OA1 

0.3893 


U.lzl* 


Uzz 


O.Uoz / (2) 


A 11 70 /0\ 

0.21 /8 (3 J 


— U.U9433 (19) 


A A1 1 1 /fA 

U.U311 (9) 


/-"-) -7 

C2 / 


A 1 fill 
U.1U /3 (3 ) 


0.2 /3 / (4) 


— U.U321 (3 ) 


a mil /in 
U.Uzzj (11) 


L26 


A 1 1 ^ 1 /O \ 

0.1161 (3) 


rt If /I1 / /I \ 

0.3541 (4) 


A AA/^T /">\ 

0.0967 (3) 


A A 1 TC / 1 A\ 

0.0175 (10) 


t ri 

H26 


A 1 T/1 £ 

0.1 /46 


0.3426 


A 1 TA/1 

0. 1204 


A AT 1 * 
0.021* 


C21 


A f\£.£i\ /"2\ 


0.322 / (4) 


A A 1 £.1 i1\ 

U.Ulo3 (3) 


A A 1 OO / 1 1 A 

0.0189 (11) 


pit 

C25 


A AT A A /O \ 

0.0790 (3) 


A /I A1 C //I \ 

0.4025 (4) 


A 1 A 1 1 /T \ 

0.1413 (3) 


A A 1 C / 1 A\ 

0.0156 (10) 


Mg3 


A 1 /Tf /1 A\ 

0.16582 (10) 


A 1 TOTO /10"\ 

0.17878 (13) 


A 1 1 Of /I /A\ 

—0.11854 (9) 


A A 1 AT / A\ 

0.0197 (4) 


(J51 


A 1AAC /n\ 

0.2005 (2) 


0.0431 (3) 


A ATA 1 /1\ 

-0.0391 (2) 


A AO 1 £. {C\\ 

0.0326 (9) 


U61 


U.l .369 (j ) 


nil £^7 iA\ 
U.J lo/ (4) 


— U.19 /5 (j ) 


A AA 1 C (\ 
U.U016 (1 j) 


N51 


0.2772 (3) 


AA/I1C / /I \ 

-0.0425 (4) 


A A O AT /1\ 

0.0807 (3) 


A A /I AC /11\ 

0.0405 (12) 


N61 


A A11A /T\ 

0.0720 (3) 


0.4035 (4) 


A 1 1 0 1 \ 

-0.3183 (3) 


A Af 1 1 /1 

0.0512 (14) 


C51 


A 1 f T) / J \ 

0.2573 (4) 


A A /I O O / /I \ 

0.0438 (4) 


A AO 1 1 /") \ 

0.0312 (3) 


A AOOC /10\ 

0.0335 (13) 


T_r^ 1 
Hj I 


a 

U.zooJ 


A 1 AO/I 

U. 1U94 


U.U5U4 


A A/1A* 


C52 


A 1 0 1 O /T \ 

0.2318 (5) 


A 1 /I TO /r\ 

-0.1473 (5) 


0.0551 (4) 


A A/"A /T\ 

0.069 (2) 


1 ICO A 

H52A 


A 1 TiCT 

0.1/62 


a 1 im 
—0.139/ 


0.0526 


A 1 AO * 

0.103* 


H52B 


a i /"it 

0.2627 


A 1 A A A 

-0.2049 


A AA1 1 

0.0931 


A 1 AO ± 

0.103* 


H52C 


0.2262 


A 1 ££0 

—0.1668 


A AATT 

0.002 / 


A 1 AO * 

0.103* 


C61 


A ATT) /C\ 

0.0773 (5) 


0.3476 (6) 


A 1 C A 1 /C\ 

-0.2541 (5) 


A ATA /1\ 

0.070 (2) 


H61 


0.0254 


A T) AT 

0.3307 


-0.2546 


A A O A ik 

0.084* 


C22 


A A1 A A /O \ 

-0.0204 (3) 


0.3412 (4) 


A A 1 O C /"> \ 

-0.0185 (3) 


A A 1 AT /1 1\ 

0.0197 (11) 


Hzz 


A AC A A 
"0.0540 


A 1 1 OA 

U.JloU 


A AT1 1 

—0.0/13 


A AT A * 
0.024* 


C53 


A O A £H iA \ 

0.346/ (4) 


A A*5 A 1 //Z\ 

— U.U391 (6) 


A 1 £L 1 T 

0.161 / (4) 


A AT 1 /T\ 
0.0/1 (2) 


H53A 


A O O TT 

0.3877 


-0.0957 


A 1 /" ~7 1 

0.1671 


A 1 AT* 

0.107* 


TJC1D 


a n c a 
UJZ5U 


A ACT C 

— U.U525 


A OAAO 

U.2UUZ 


A 1 AT* 
U.1U /* 


H53C 


0.3733 


0.0331 


0.1714 


0.107* 


C28 


-0.1514 (3) 


0.4268 (4) 


-0.0213 (3) 


0.0173 (10) 


C24 


-0.008 1 (3) 


0.4222 (4) 


0.1043 (3) 


0.0189(11) 


H24 


-0.033 1 


0.4551 


0.1339 


0.023* 


C23 


-0.0586 (3) 


0.3941 (4) 


0.0241 (3) 


0.0181 (11) 
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C62 


0.1435 (6) 






0.4292 (8) 


-0.3309 (6) 


A 1 1 1 (1 \ 

0.111 (3) 




H62A 


0.1945 






0.4062 


-0.2847 


0.167* 




H62B 


A 1 /Iff 

0.1455 






A f AO A 

0.5084 


A HOC 

-0.3385 


A 1 Z' Hik 

0.167* 




T-T^op 
HozC 


0.1393 






A THAT 
U.39U/ 


A 1HQf\ 

—0.3 /oO 


A 1 £T* 




p/;o 
C63 


-0.0109 (5) 






A A 0 1 A /OA 

U.4319 (o) 


—0.3 1 1 j (o) 


O.lZO (4) 




TU/;0 A 

H63A 


-0.0494 






A A 0 1 1 

U.4311 


A 1 C1H 


A 1 Ol* 




tu/;o r} 
H63B 


-0.0294 






U.3 /oo 


A A 'I AA 

— o.4zoy 


O.lo r 




T_T/;OP 

H63C 


-0.0100 






U.5U52 


— O.iVoz 








-0.18677 (18) 




A a Ac/: /OA 
U.4U56 (3) 


— U.Uv4/j (,loJ 


U.Uzzo (<$) 




024 


-0.18513 (19) 




0.4760 (3) 


A A1T>T / 1 O \ 

0.01737 (18) 


A A^ 1 O /0\ 

0.0213 (8) 




026 


0.20657 (19) 




A A H A 1 /") \ 

0.4791 (3) 


A ^ /II T A /1 0\ 

0.24270 (18) 


A AT) O ZO\ 

0.0238 (8) 






0.1363 (3) 






U.4JJO \H f 


A 0077 / "5 A 
U.ZZ / / 


n 09 no (^^\ 




025 


0.1109 (2) 






0.4163 (3) 


0.28056 (19) 


0.0263 (8) 




C43 


0.2881 (6) 






0.8664 (8) 


0.3590 (5) 


0.115 (4) 




H43A 


0.3028 






0.8380 


0.4122 


0.172* 




H43B 


0.2806 






0.9459 


0.3585 


0.172* 




H43C 


0.3330 






0.8494 


0.3447 


0.172* 




Atomic 


displacement parameters (A 2 ) 














t rl 1 

U" 


JJ12 




U 33 




U" 




Mgl 


0.0103 (7) 


0.0163 (8) 


A AAOA {H\ 
U.UU89 ( /) 


A AAA/C 

U.UUUo (6) 


A AAC A /ZTA 
U.UU54 (6) 


A AA 1 A //Z\ 
— U.UU1U (6) 


Mg2 


0.0159(8) 


0.0232 (9) 


f\A1K /QA 

U.U145 (5) 


A AAA"7 (£\ 
— U.UUU / (Oj 


a aa/;/; //;a 
U.UU66 (6J 


A AAO 0 /TA 

— U.UUjj ( /) 


AT) 

Olz 


0.0150(16) 


0.0188(1 


7) 


A A 1 0 £. / 1 /Z\ 

U.U136 (16) 


A AAT C / 1 /f \ 

U.UU35 (14) 


A AA/1 /; / 1 O A 

U.UU46 (13) 


A AAO 1 / 1 0 A 
U.UU31 (13) 


P. 1 A 

014 


0.0250(18) 


0.0208 (1 


9) 


A AO/1 A /1 OA 

U.U24U (lo) 


A (1AT1 /1 /f\ 

U.UU33 (14) 


A A1 CQ /I A\ 

U.U165 (14) 


A AACO /1 A\ 

U.UU58 (14) 


ni 1 
Oil 


0.029 (2) 


0.036 (2) 




A A1 A O /1 OA 

U.U14o (lo) 


A A 1 1 1 { 1 /C\ 
(J. Dili (16) 


AA101 /1CA 
U.U131 (15) 


A AAC A / 1 C A 

U.UU5U (15) 


Ul J 


0.025 (2) 


0.036 (2) 




A AO/1 /OA 

U.UZ4 (2) 


A A1 T/l ^1 C\ 

U.U1 /4 (15) 


A A 1 A C /1 ^A 

U.U145 (15) 


A A1 A 0 /1 /;a 
U.U14Z (16) 


p« 1 o 

013 


0.0266(19) 


0.025 (2) 




A AO C /OA 

U.U35 (2) 


U.UU93 (15) 


A AO 1 O /1 £L\ 

U.U212 (16) 


A AATO /1 CA 
U.UU 11 (15) 


p 1 /; 
016 


0.024 (2) 


0.035 (2) 




A AO O /OA 

v.vjz (2) 


A AAAT /I c\ 

u.uuy/ (15) 


A AlOA /1/;A 

U.UloU (16) 


A AlOO /1/;A 

U.U133 (16) 


P 1 o 

C13 


0.015 (2) 


0.020 (3) 




a nn /oa 
U.U13 (2) 


A AA/1 ZO\ 

U.UU4 (2) 


A AAC C / 1 AA 

U.UU55 (19) 


A AAO A / 1 AA 

U.UU34 (19) 


Clz 


0.010(2) 


0.025 (3) 




A AOC /OA 

U.U25 (3) 


A AA£ /OA 

U.UU5 (2J 


A A 1 A /OA 

U.U1U (2) 


A AAC /OA 

U.UU5 (2) 


pi i 
Cll 


0.014(2) 


0.022 (3) 




A A1 A /OA 

U.U19 (3) 


A AAO /OA 

U.UU2 (2) 


A AAT /OA 

U.UU/ (2) 


A AAO /OA 

U.UU2 (2) 


C14 


0.020 (3) 


0.025 (3) 




A AOA /OA 

U.UzU (3) 


A AAO /OA 
U.UU3 (2) 


A AAA /OA 

U.UU9 (2) 


A AA/; /OA 
U.UU6 (2) 


CI / 


0.011 (2) 


0.022 (3) 




a mn /oa 
U.UZU (J J 


A AA1 /OA 

U.UUj (2j 


A AA/;c. / 1 AA 

U.UU65 (iy) 


A AAC /OA 

U.UU5 (2) 


Lis 


0.017 (2) 


0.022 (3) 




A A 1 £ /OA 

U.U16 (j J 


A AAO /OA 

U.UU2 (2J 


A AAT /OA 

U.UU / (2) 


A AAO /OA 

U.UUj (2) 


pi/; 

C16 


0.016 (2) 


0.027 (3) 




njiK /oa 
U.U15 (3) 


A AAC /OA 

U.UU5 (2) 


A A 1 A /OA 

U.U1U (2) 


A AA/; /OA 

U.UU6 (2) 


AK 

C15 


0.016(2) 


0.025 (3) 




A A 1 C /'J A 

U.U15 (3) 


A AAO /OA 

U.UU3 (2) 


A AAOO / 1 AA 

U.UUs3 (19) 


A AA 1 /OA 
U.UU1 (2) 


pm 

ciy 


0.018(3) 


0.023 (3) 




A A 1 C /OA 
U.U15 (.5) 


A AA/1 /OA 

U.UU4 (2 J 


A AAQ /OA 
U.UU8 (2) 


A AAO /OA 

— U.UU2 (2) 


rAO 1 
U3 1 


0.026 (2) 


0.058 (3) 




A A 1 /I /OA 

U.U14 (2) 


A AA0./1 /1 1A 

U.UU34 (1 /) 


A AA0^7 /1 CA 
U.UUj / (15) 


A A A AO /1 TA 

u.uuuy (1 /) 


P. /I 1 

041 


0.041 (2) 


0.039 (2) 




A A/1 O /OA 

U.U42 (2) 


A A A 1 / 1 AA 
— U.UU16 (19) 


A AO A O / 1 OA 

U.U242 (lo) 


A A 1 O 1 / 1 OA 

— U.U121 (lo) 


p/i 1 
C41 


0.058 (4) 


0.035 (4) 




A A /I O //I A 

U.U4o (4) 


A AAO /OA 
— U.UU3 (3) 


A AOT /O A 
U.U2 / (3) 


A A 1 C /O A 
— U.U15 (3) 


XT /l 1 


0.107 (5) 


0.049 (3) 




A H^T //1A 

U.U6 / (4) 


A A1 A /OA 

u.uiy (3) 


A ACA //1A 

U.U5V (4) 


A A A/; /OA 

— U.UU6 (j ) 


/~M 0 

C42 


0.156(9) 


0.088 (7) 




A 1 Tz; /i m 

U.l /o (1U) 


A A/1 A /£A 
U.IMS* (6) 


A 1 OO /OA 

U.l jy (y) 


A AO 1 /"7A 

U.Uzl (/) 


p.o 1 

021 


0.0158(19) 


0.0274 (1 


9) 


a m/i / 1 a\ 
U.UZ64 (19) 


A AAA/; / 1 /I A 
— U.UUU6 (14) 


AA1AC /1/1A 

U.U1U5 (14) 


A AAC"7 / 1 CA 

— U.UU5 / (15) 


XT'! 1 

JN31 


0.048 (3) 


0.079 (4) 




A AO "7 /O A 
U.U2 / (3) 


A AO O /OA 

— U.U33 (3) 


A AO 1 /OA 

U.U21 (2) 


A A 1 O /O A 

—U.Ulo (3) 


C31 


0.031 (3) 


0.056 (4) 




0.028 (3) 


-0.017(3) 


0.007 (3) 


0.001 (3) 


C32 


0.081 (5) 


0.114(7) 




0.040 (4) 


-0.032 (5) 


0.032 (4) 


-0.017 (4) 


C33 


0.076 (5) 


0.116(7) 




0.058 (5) 


-0.065 (5) 


0.038 (4) 


-0.030 (5) 


022 


0.0224 (19) 


0.040 (2) 




0.029 (2) 


-0.0057 (16) 


0.0098 (16) 


-0.0195 (17) 


C27 


0.020 (3) 


0.024 (3) 




0.024 (3) 


0.002 (2) 


0.010(2) 


0.001 (2) 
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Czo 


a ai /: /OA 

U.Ulo (z ) 


a noo /oa 
U.Uzz (3 J 


A AIT /OX 
U.U1 / (3 J 


A A AO /OA 

U.UUZ (2) 


A AAA /OA 

U.UUy (ZJ 


A AA1 /OA 

U.UU1 (ZJ 


/~<0 i 

Czl 


a Aio /o \ 

U.Ulo (3) 


A A 1 T /OA 

U.U1 / (Z) 


A AO T /1\ 

U.UZZ (3) 


A AA1 /OA 

— U.UU3 (2) 


A AAA /OA 

u.uuy (2) 


A AAO /OA 

— U.UUz (z) 


Cz:> 


U.Ulz (z) 


A A 1 T /OA 

U.U1 / (z) 


A A 1 T /OA 
U.U1 / (2) 


A AA1 O /1 A\ 

— U.UUlo (ly) 


A AAC 1 / 1 AA 

U.UUM (lyj 


A AAAl /1 AA 

U.UUU3 (lyj 


Mgj 


n aoo^ /oa 
U.Ozzo (y) 


A A 1 AO /OA 

u.uiyy (yj 


A A 1 AC /A A 

U.Ulyj (y) 


A AAAO /TA 
— U.UUU3 ( /) 


A A1 1 A /TA 

u.ui iy (/j 


A AA 1 A /TA 
— U.UU1U ( /) 


UM 


a ATT /OA 

U.U3 / (z) 


A AO 1 /OA 

U.U31 (zj 


A AO C /OA 

U.Uzj (2) 


A AAO /I /I z:a 

— U.UU34 (lo) 


A A AAA / 1 0\ 

u.uuyy (ioj 


A AAO 1 /I /TA 

U.UU31 (lO) 


061 


A ATA /1A 

U.U /U (3) 


A A/I O /")\ 

U.U4o (3) 


A A/I £L /O. A 

U.U4o (3) 


A AA/: /OA 

U.UUo (ZJ 


A AAO /1A 

U.UU8 (3) 


A A1 /OA 

U.Ulo (2) 


JNM 


A f\A £ /O. A 

U.U46 (3) 


U.U3 / (3) 


U.U33 (3) 


A AA/1 /OA 

U.UU4 (ZJ 


A A 1 A /OA 
U.U14 (Z) 


A An fr\\ 

U.U13 (ZJ 


XT A 1 


A A/T 1 //I A 

U.Uol (4J 


A A/1 /0\ 

U.U40 (3 ) 


a r\i c /o\ 
U.U3j (3) 


A AOO /^A 

y).\)22 (3) 


A AIO /^A 

U.U1Z (3J 


A AOA /"2A 

U.UzU (3 J 


Cj 1 


A A/1 1 /T.A 

U.U41 (3 ) 


A A 1 Q /OA 

U.Ulo (3 ) 


A A/1 A (A \ 

U.U4y (4 J 


r\ r\r\c /oa 
— U.UUj (z) 


A AOT /'lA 

U.Uz / (3) 


A AAO /^A 

— U.UUz (3J 




A ATA /CA 

U.U/y (S) 


A A /I A //I A 

U.U4U (4) 


A ATO /CA 

U.U 12 (?) 


A A 1 A //I A 

— U.U1U (4) 


A AO 1 i A A 

U.Uzl (4J 


A AOA ( A\ 

U.UzU (4J 


Col 


A AT/i //;a 

U.U/o (o) 


A ACT /CA 

U.U3Z p) 


A A£C /ca 

U.U63 (?) 


A AA1 //lA 

-U.UU1 (4) 


A A 1 T /CA 

U.UI / (?) 


A A 1 O (A A 

—U.Ulo (4) 


CZZ 


A A 1 /"I A 

U.Ulo (3) 


A A 1 A /O. \ 

u.uiy (3) 


A AO 1 /I A 

U.Uzl (3) 


A AA/l O / 1 AA 

— U.UU4Z (ly) 


A AAC /OA 

U.UUj (ZJ 


A AAA /OA 

U.UUU (Zj 




A AT Q /CA 
U.U /O (j) 


A ATT /CA 
U.U I 1 (?) 


A A/1 A ( A \ 

U.U4U (4J 


A AI C //1A 

U.U13 (4) 


A AAQ //I A 

U.UUo (4) 


A A 1 fl //I A 

U.Ulo (4J 


Cze 


A A 1 T /I A 

U.U1 / (3) 


A A 1 T /O. \ 

U.U1 / (3) 


U.U1 / (3) 


A AA1 /OA 

U.UU1 (z) 


A AAT /OA 

U.UU/ (z) 


A AAO /OA 
U.UUZ (Zj 


Cz4 


A AOO /1\ 

U.Uzz (3) 


A AT /I /I A 

U.UZ4 (3) 


A A 1 1 /I A 

U.U13 (3) 


A AA/1 /OA 

U.UU4 (ZJ 


A A 1 A /OA 

U.U1U (2) 


A AAC /OA 

U.UU3 (z) 


Cz3 


A A 1 1 /T\ 

U.U13 (z) 


A AT3 /1\ 

U.UZ3 (3) 


A AIO /O \ 

U.Ulo (3) 


A AAOI /1 AA 

U.UUZ3 (lyj 


A AAT /OA 

U.UU / (Z) 


A AAC /OA 

U.UU3 (z) 


Coz 


Ann /OA 

U.l ly (o) 


A 1 A 1 ZO\ 

U.1U1 (o) 


U.14y (1U) 


a a i c /z:a 

—U.U Id (o) 


A AAT /OA 

U.Uy3 (o) 


A A 1 /I /TA 

— U.U14 (/J 


C63 


A AO/1 /TA 
U.U84 (/) 


U.ll / (OJ 


U.lzo [y) 


U.U4o (o) 


A AAT //^A 

U.UU / (o) 


A A A 1 /TA 
U.UU1 (/) 


VJZ J 


0 017^, H 7^ 
U.U L / J \ l / J 


0 0987 /'I 
u.uzo / ^ i y i 


u.u i o / v i yj 


U.UUjU ^ ^ v 




U.UU 11 ^ 1 D ) 


024 


0.0172(18) 


0.0272 (19) 


0.0193 (18) 


0.0035 (14) 


0.0082 (14) 


-0.0009 (15) 


026 


0.0153(18) 


0.035 (2) 


0.0196(19) 


-0.0070 (15) 


0.0069 (14) 


-0.0042 (15) 


C29 


0.017(3) 


0.025 (3) 


0.019(3) 


0.004 (2) 


0.009 (2) 


0.000 (2) 


025 


0.0253 (19) 


0.038 (2) 


0.0190(19) 


0.0034 (16) 


0.0132(15) 


0.0083 (16) 


C43 


0.148 (9) 


0.093 (7) 


0.090 (7) 


-0.018(7) 


0.042 (7) 


-0.055 (6) 


Geometric parameters (A, °) 


Mgl— 014' 


1.997 (3) 




C33— H33B 




0.9600 


Mg 1—024" 


2.041 (3) 




C33— H33C 




0.9600 


Mgl- 


-015"' 


2.072 (3) 




022— C27 




1.256 (5) 


Mgl- 


-012 


2.169 (3) 




Mg3— 022 




2.104 (4) 


Mgl- 


-Oil 


2.202 (3) 




C27— C21 




1.500 (6) 


Mgl- 


-021 


2.233 (3) 




C27— Mg3 




2.526 (5) 


Mgl- 


-C17 


2.523 (5) 




C26— C25 




1.387 (6) 


Mg2- 


-023" 


2.019(3) 




C26— C21 




1.398 (6) 


Mg2- 


-016"' 


2.023 (4) 




C26— H26 




0.9300 


Mg2- 


-012 


2.058 (3) 




C21— C22 




1.376 (6) 


Mg2- 


-041 


2.081 (4) 




C25— C24 




1.388 (6) 


Mg2- 


-031 


2.091 (4) 




C25— C29 




1.512(6) 


Mg2- 


-026 


2.113 (4) 




Mg3— 013' 




1.990 (3) 


012- 


-C17 


1.279 (5) 




Mg3— 025' 




2.024 (3) 


014- 


-C18 


1.252 (5) 




Mg3— 051 




2.089 (4) 


014- 


-Mgl lv 


1.997 (3) 




Mg3— 061 




2.110(5) 


011- 


-C17 


1.245 (5) 




051— C51 




1.234 (6) 


015- 


-C19 


1.262 (5) 




061— C61 




1.160 (8) 


015- 


-MgP 


2.072 (3) 




N51— C51 




1.320 (6) 


013— C18 


1.256 (5) 




N51— C52 




1.446 (7) 


013- 


-Mg3' v 


1.990 (3) 




N51— C53 




1.448 (7) 


016- 


-C19 


1.249 (5) 




N61— C61 




1.330 (9) 


016- 


-Mg2 v 


2.023 (4) 




N61— C62 




1.411 (9) 
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C13— C12 
C13— C14 
C13— C18 
C12— Cll 
C12— H12 
Cll— C16 
Cll— C17 
C14— C15 
C14— H14 
C16— C15 
C16— H16 
C15— C19 
031— C31 
041— C41 
C41— N41 
C41— H41 
N41— C43 
N41— C42 
C42— H42A 
C42— H42B 
C42— H42C 
021— C27 
Mg3— 021 
N31— C31 
N31— C33 
N31— C32 
C31— H31 
C32— H32A 
C32— H32B 
C32— H32C 
C33— H33A 



1.383 (6) 
1.399 (6) 
1.504 (6) 

1.389 (6) 
0.9300 
1.380 (6) 
1.493 (6) 
1.393 (6) 
0.9300 

1.390 (6) 
0.9300 
1.496 (6) 
1.223 (6) 
1.213 (7) 
1.316(7) 
0.9300 
1.452 (10) 
1.468 (9) 
0.9600 
0.9600 
0.9600 
1.275 (5) 
2.279 (3) 
1.322 (7) 
1.458 (7) 
1.461 (8) 
0.9300 
0.9600 
0.9600 
0.9600 
0.9600 



N61— C63 
C51— H51 
C52— H52A 
C52— H52B 
C52— H52C 
C61— H61 
C22— C23 
C22— H22 
C53— H53A 
C53— H53B 
C53— H53C 
C28— 023 
C28— 024 
C28— C23 
C24— C23 
C24— H24 
C62— H62A 
C62— H62B 
C62— H62C 
C63— H63A 
C63— H63B 
C63— H63C 

023— Mg2" 

024— Mgl" 
026— C29 
C29— 025 

025— Mg3 iv 
C43— H43A 
C43— H43B 
C43— H43C 



1.417(9) 

0.9300 

0.9600 

0.9600 

0.9600 

0.9300 

1.395 (6) 

0.9300 

0.9600 

0.9600 

0.9600 

1.242 (5) 

1.260 (5) 

1.513 (6) 

1.386 (6) 

0.9300 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

2.019(3) 

2.041 (3) 

1.249 (5) 

1.267 (5) 

2.024 (3) 

0.9600 

0.9600 

0.9600 



014'- 
014'- 
024"- 
014'- 
024"- 
015'"- 
014'- 
024"- 
015'"- 
012- 
014'- 
024"- 
015'"- 
012- 
011- 
014'- 
024"- 



-Mgl— 024" 
-Mgl— 015"' 
-Mgl— 015"' 
-Mgl— 012 
-Mgl— 012 
-Mgl— 012 
-Mgl— Oil 
-Mgl— Oil 
-Mgl— Oil 
-Mgl— Oil 
-Mgl— 021 
-Mgl— 021 
-Mgl— 021 
-Mgl— 021 
Mgl— 021 
-Mgl— C17 
-Mgl— C17 



109.27 (14) 
85.72 (14) 
99.80 (14) 
151.66(14) 
99.06 (13) 
88.64 (13) 
92.30 (13) 
156.35 (15) 
91.13 (14) 
60.03 (12) 
94.47 (13) 
83.25 (13) 
176.71 (15) 
89.64 (12) 
85.58 (13) 
121.63 (15) 
128.79(15) 



H33A— C33— H33B 
N31— C33— H33C 
H33A— C33— H33C 
H33B— C33— H33C 
C27— 022— Mg3 
022— C27— 021 
022— C27— C21 

021— C27— C21 

022— C27— Mg3 
021— C27— Mg3 
C21— C27— Mg3 
C25— C26— C21 
C25— C26— H26 
C21— C26— H26 
C22— C21— C26 
C22— C21— C27 
C26— C21— C27 
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109.5 
109.5 
109.5 

94.1 (3) 
120.2 (4) 

119.1 (4) 
120.7 (4) 

56.2 (2) 
64.1 (2) 
174.9 (3) 

120.6 (4) 
119.7 
119.7 

119.2 (4) 

120.7 (4) 
120.0 (4) 
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Symmetry codes: (i) x, -y+l/2, z-1/2; (ii) 


-x, -y+l, -z; (iii) -r+ \,y+\/2, 


-z+1/2; (iv)x, -y+l/2, z+1/2; (v) -x+\,y-V2, 


-z+1/2. 



Acta Cryst. (2012). E68, m852-m853 



sup-10 



